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Original Article
Myofascial Trigger Points in Children
With Tension-Type Headache: A New
Diagnostic and Therapeutic Option
Celina von Stu¨lpnagel, MD, Peter Reilich, MD, Andreas Straube, MD,
Jan Scha¨fer, PT, Astrid Blaschek, MD, Seung-Hee Lee, MD,
Wolfgang Mu¨ller-Felber, MD, Volkmar Henschel, PhD,
Ulrich Mansmann, PhD, and Florian Heinen, MD
The goal of this pilot study was to evaluate the effect of a trig-
ger point–specific physiotherapy on headache frequency,
intensity, and duration in children with episodic or chronic
tension-type headache. Patients were recruited from the
special headache outpatient clinic. A total of 9 girls (mean
age 13.1 years; range, 5-15 years) with the diagnosis of
tension-type headache participated in the pilot study from
May to September 2006 and received trigger point–specific
physiotherapy twice a week by a trained physiotherapist.
After an average number of 6.5 therapeutic sessions, the
headache frequency had been reduced by 67.7%, intensity
by 74.3%, and duration by 77.3%. No side effects were noted
during the treatment. These preliminary findings suggest a
role for active trigger points in children with tension-type
headache. Trigger point–specific physiotherapy seems to be
an effective therapy in these children. Further prospective
and controlled studies in a larger cohort are warranted.
Keywords: tension-type headache; myofascial trigger points;
physiotherapy
H
eadache in children is a leading concern for
pediatricians. In a recent epidemiological study
in Germany, the 6-month prevalence of head-
aches was 53.2% among children from 7 to 14 years.1 It
is estimated that about 20% of the children with primary
headache need medical therapy.2
The pathogenesis of tension-type headache is not
clearly understood. Patients with tension-type headache
often report band-like tightness and increased tenderness
of the pericranial muscles. Some authors claim that pain
from pericranial head, neck, and shoulder muscles refers
to the head, which is then experienced as headache.3,4
Following this hypothesis, the pericranial myofascial
tissue is considered of pathophysiological importance in
tension-type headache.
Involvement of myofascial tissue in myofascial pain
syndrome is apparently one of the most common causes
of both chronic and acute musculoskeletal pain in general
practice including lower back pain, cervical and neck pain,
and headache syndromes. Myofascial trigger points are
the clinical hallmark of the myofascial pain syndrome.
In 1981, Simons developed the concept of the trigger
point formation and set forth today’s most accepted theory
on pathogenesis of the myofascial pain syndrome, the
so-called ‘‘integrated trigger point hypothesis’’5,6 to explain
the pathophysiological background of myofascial trigger
points in myofascial pain syndrome. Myofascial trigger
points are defined by the presence of a hyperirritable,
palpable nodule within a taut band of muscle fibers
associated with local tenderness, local twitch response,
and referred pain pattern coming from the trigger point
area and emanating into remote areas (the so-called
referred pain pattern).
In recent years, several authors published certain
evidence that there is a relationship between myofascial
pain syndrome and tension-type headache in adults.
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These studies showed a correlation between myofascial
trigger points and tension-type headache,7-14 thereby
implementing a new pathophysiological concept and
offering the chance of new therapeutic options in adults
with tension-type headache.
Physiotherapy as the basic therapeutic approach for
myofascial pain syndrome includes the general principles
of restoration of the muscles to their normal length, pos-
ture, and full range of motion. Active and passive stretch-
ing of the muscles in addition to other augmentation
techniques such as postisometric relaxation or reciprocal
inhibition are quite effective. Local tissue stretch tech-
niques include trigger point pressure release (ischemic
myofascial trigger points compression) and deep-stroking
massage with posttreatment surface heat or electrical
stimulation. Most of these techniques have not yet been
evaluated.15,16 Evidence-based recommendations level I
are still missing.
To date, it has not been investigated how many chil-
dren with tension-type headache show myofascial trigger
points and whether these myofascial trigger points also
play a role in generating headaches in children. Further-
more, no data evaluating the therapeutic effect of trigger
point–specific physiotherapy among these children exist.
We therefore conducted a pilot study to investigate
the efficacy and tolerability of trigger point–specific
physiotherapy in 9 children with tension-type headache
and myofascial trigger points.
Material and Methods
Patients were recruited from the special headache outpatient
clinic. A total of 9 girls (mean age 13.1 years; range, 5-15 years)
with the diagnosis of tension-type headache participated in the
pilot phase fromMay to September 2006 (Table 1). The diagnosis
of tension-type headache had been confirmed according to the cri-
teria of the International Headache Society.17 To be noted was the
fact that there was no combination with migraine. Secondary
headaches had been ruled out by a thorough neurological
examination, routine blood examination, ophthalmologic exami-
nation, and cranial magnetic resonance imaging (MRI). Informed
consent was obtained before treatment and the study had been
approved by the Ethics Committee of the University of Munich.
The presence of myofascial trigger points was evaluated
according to the diagnostic criteria by Simons et al.6 The main
criteria include ‘‘active’’ myofascial trigger points that are defined
by the presence of a hyperirritable, palpable nodule within a taut
band of muscle fibers associated with local tenderness, local
twitch response, and referred pain pattern coming from the trig-
ger point area and emanating into remote areas recognized by the
patients as their familiar headache or as a part of the known
headache pattern. The so-called ‘‘latent’’ myofascial trigger
points are clinically silent and may result primarily in muscle
tightness and dysfunction without the presence of spontaneous
pain but could cause pain on palpation.6 Latent myofascial trig-
ger points remained untreated among the study group.
The whole musculoskeletal examination was independently
performed by 2 trained investigators blinded for each other’s exam-
ination to evaluate the interrater reliability as described by Gerwin
et al.18 Regarding the suboccipital muscles, we followed the guide-
lines as described by Ferna´ndez-de-las-Penas et al.8 For each
patient, we examined the following muscles: sternocleidomastoid,
splenius capitis, upper trapezius, temporalis, semispinalis, levator
scapulae, masseter, and frontalis muscles (Table 2).
After diagnosis of active myofascial trigger points, patients
were offered trigger point–specific physiotherapy twice a week
for 1 hour each session over a 4-week period by the same thera-
pist (J.S.). This standardized therapy includes the classical myo-
fascial trigger point release techniques such as ischemic
compression of the myofascial trigger points, and local stretching
of the taut band, as well as active and passive stretching of the
muscle combined with postisometric relaxation descibed by
Simons et al6 and Hong.19
To evaluate the effect of the myofascial trigger point therapy,
the patients had to keep a diary. Headache frequency (days/
month), intensity (visual analog scale), duration (hours), and the
use of rescue medication (which drug and dosage) had to be
documented for every day for 4 weeks before treatment, during
the treatment period, and up to the final visit, which was sched-
uled shortly after the last therapeutic session.
Table 1. Demographic Data
Gender 9 Females, No Males
Age, y 13.1 y, range 5-15 y
Diagnosis All tension-type headache,
no combination with migraine
Chronic TTH (f > 10 d/month): 3
Episodic TTH (f < 10 d/month): 6
Rescue medication (number of
patients taking medication
before TrP therapy)
Paracetamol: 2
Ibuprofen: 1
Note: f, frequency; TrP, myofascial trigger point; TTH, tension-type headache.
Table 2. Myofascial Trigger Points in the Pericranial
Muscles (at the Beginning of Therapy)a
Sternocleidomastoideus
Muscle
Trapezius
Muscle
Splenius
Muscle
Temporalis
Muscle
Right 1 1 - -
Left 3 - - -
Both 4 3 4 3
Latent trig-
ger
point
- 4 3 3
a.No myofascial trigger points were found in semispinalis, levator scapulae,
masseter, and frontalis muscles.
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Results
In our outpatient clinic, a subgroup of 30% of all evaluated
children with tension-type headache also showed head-
ache with active myofascial trigger points. By palpation,
these myofascial trigger points produced consistent famil-
iar headache in the patient. Clinical significance of active
myofascial trigger points were shown in the following
muscles of our patients: sternocleidomastoid, splenius
capitis, upper trapezius, and temporalis muscles (Table 2).
Interrater reliability regarding the diagnosis of myofascial
trigger points was 80% showing that after a special training
a high interrater reliability can be reached which will be
consistent during the course of the visits.
A total of 9 patients were admitted for trigger point–
specific physiotherapy of the pericranial and cervical
muscles, in particular splenius capitis muscle and
sternocleidomastoid muscle by our specially trained phy-
siotherapist (J.S.). Intended participation could not be
accomplished by 6 of the 15 families because of organiza-
tional reasons, especially because of the long distance to
our clinic and the conflict between therapeutic sessions
and school schedules. The treatment group consisted of
6 patients with episodic tension-type headache and
3 patients with chronic tension-type headache.
Our patients consistently showed a reduction in both
headache frequency and intensity under this special ther-
apy. After an average number of 6.5 therapeutic sessions,
the headache frequency had been reduced frommore than
3 days per week to 1 day per week (67.7% improvement).
The intensity had nearly diminished to 1.67 on the visual
analog scale compared to 6.5 visual analog scale before
treatment (74.3% improvement). The headache duration
also improved significantly from 6 h/d before therapy to
1.36 h/d after therapy (77.3% improvement; Table 3).
The first therapeutic effect could already be observed
after 2 to 3 sessions. No side effects were noted during the
physiotherapy and no patient discontinued study during
the pilot phase.
Discussion
Myofascial trigger points were probably underestimated in
the pathophysiology of headache syndromes in children.
Recently, research findings by Ferna´ndez-de-las-Penas
et al emphasized the clinical importance of the role of
myofascial trigger points in adult patients with migraine
as well as in adult patients with tension-type head-
ache.7-14,20 Until now, the epidemiological data of myo-
fascial trigger points in children with headache are still
lacking, even though headache is one of the leading
symptoms for pediatric consultation. There are only a
small number of evidence-based studies on the medica-
tion used to treat headache syndromes in children.
Additionally, there is still some reluctance to using too
many medications in the treatment of headache syn-
dromes in children, so patients and therapists are looking
for further options.
In our headache outpatient clinic, we found that in the
group of children with tension-type headache there was a
subgroup of patients who showed tension-type headache
together with active myofascial trigger points (30%). This
is in accordance with the results reported by Ferna´ndez-
de-las-Penas and colleagues, who showed that tension-
type headache patients had active myofascial trigger
points evoking the same referred pain and sensory charac-
teristics as the habitual headache.8
Regarding this concept, it is conceivable that myofas-
cial trigger points in pericranial and cervical muscles in
patients with tension-type headache may also change the
nociceptive input of trigeminal afferents by a central sensiti-
zation phenomenon.20,21 Recently, Ferna´ndez-de-las-Penas
has proposed an updated pain model for tension-type
headache. They hypothesized that myofascial trigger
points would be the primary hyperalgesic zone. The sum
of nociceptive stimuli from head and neck muscles—
innervated by C1 to C3 or trigeminal nerve—would lead
to a continuous afferent input to the nucleus caudalis of
the trigeminal complex. This continuous input could
result in a central sensitization to pain in chronic
tension-type headache. According to this hypothesis,
referred pain from myofascial trigger points itself would
partly explain the pathophysiology of tension-type head-
ache.13 The fact that central sensitization plays a role is
also supported by the finding that the pain thresholds out-
side the trigeminal innervation are decreased.22
The interrater reliability between our 2 investigators,
who were blinded for each other’s interpretation of the
patient’s musculoskeletal status, was within the range
reported by Gerwin et al after a specialized training to
have an equal level of diagnostic skills in both the
investigators.18
In our small group of patients with tension-type head-
ache and active myofascial trigger points, we experienced
a good therapeutic response, namely a 68% reduction in
Table 3. Therapeutic Effect
Before
Therapy
After
Therapy Effect
Headache
frequency
3.1 d/week
(1.5-7)
1 d/week
(0-3)
67.7% improvement
Headache
intensity
6.5 visual
analog
scale
(5.5-8.5)
1.67 visual
analog
scale (0-4)
74.3% improvement
Headache
duration
6 h/d
(1.5-12)
1.36 h/d
(0-2.5)
77.3% improvement
Mean number of
therapeutic
sessions
6.5
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headache frequency by trigger point–specific physiother-
apy by an experienced and trained physiotherapist. The
exact action of such physiotherapy is not clear. A discussed
mechanism is the dissolving of adhesions in the connective
tissue by manual techniques which leads to an improve-
ment in the blood circulation thereby reducing active
myofascial trigger points. Assuming a pathophysiological
role of active myofascial trigger points in tension-type
headache, the reduced headache frequency could be
partly explained by the reduced or diminished myofascial
trigger points. This would result in a reduced nociceptive
input to the caudal trigeminal nucleus and therefore less
central sensitization. Another explanation would be that
the physiotherapy changes the sensory inflow and in turn
the central processing. Such a mechanism is also dis-
cussed by some authors in order to explain why dry need-
ling can reduce the myofascial pain syndrome.
The acceptance of this therapy was very good through-
out the study population, as it involved a short-time com-
mitment consisting of 2 sessions per week for a month.
Positive therapeutic effects could already be noticed within
the first 2 weeks. Additionally, patients could be taught the
release techniques for self-administering to maintain the
achieved effect once the pilot study was completed.
Conclusion
With the findings of this first approach, it appears that
myofascial trigger points may play an additional role in a
subgroup of children with tension-type headache. In the
treatment of these children, the trigger point–specific
physiotherapy seems to be a therapeutic alternative as
shown in our small group of patients in the pilot study.
Until now, the evidence-based data on therapeutic
options for children with primary headaches are very
rare. This leads to difficulties in offering them new ther-
apeutic strategies. We therefore started a controlled pro-
spective study in a larger number of children to evaluate
this new therapeutic option for tension-type headache in
children.
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